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- Marine ecosystems




Marine fungi

Marine fungi are distinct from their terrestrial and freshwater
counterparts, both in their taxonomy, morphology and adaptation to an

aguatic habitat.

“obligate marine fungi are those that grow and sporulate exclusively in a
marine or estuarine habitat”

“facultative marine fungi are terrestrial species which actively grow and
reproduce in marine environment”

(Kohlmeyer and Kohlmeyer in 1979)

“any fungus repeatedly recovered from marine habitats, because:

- able to grow and /or sporulate on substrata in marine environment

- it forms symbiotic relationships with other marine organisms

- itis shown to adapt and evolve at the genetic level or be
metabolically active in marine environment” (Pang et al. 2016)



History of marine mycology Jones et al.

1257 species
First record of a 539 genera
marine fungus Jones et al. 168 families
by Durieu and reported 530 74 orders
Montagne marine taxa 20 classes
5 phyla

Jones and Dighton and White
Mitchell estimated 16.000
estimated 1500 marine taxa
taxa

Estimates of the number of
marine fungi

“Fungal Dark Matter” detected by NGS and never
observed in culture. Es. anaerobic sediments.




Which fu ngl'-’ Asexual morphs. Ascosr;;cota
0

3.9%

Blastocladiomycota
0.1%

Basidiomycota

Chytridiomycota
2.3%

What ecological role?

Fungal Parasites
Fungal Commensals
Fungal Mutualists

Fungal
Decomposers

First level carnivores

Primary consumers:
Mesozooplankton, detritivores,
grazers

Jones et al., 2019




At the Mycotheca Universitatis Taurinensis (MUT)
several research programs to assess the marine fungal
diversity, mainly in the Mediterranean Sea.

Aims
: to isolate and identify the culturable mycobiota
associated to different substrates

- to investigate the ecological role of marine fungi

- to discover and preserve novel taxa suitable for
biotechnological exploitation
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FUNGAL ISOLATION

Conditions that mimic
the natural habitats

Growth media:

Direct Iatm - poor (es. SWA)
j\ P8 specific depending on the host

(es. Posidonia Agar)
\ - containing sea salt or sea water

“' Homogenate 1
. i

Pure culture
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Physiology

Molecular

Phylogenetic



> 1,500 marine fungal strains preserved at
MUT collection

other tannins
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plants 6%
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marine substrates
24%

Basidiomycota,

3% Mucoromycota
air 1%

11%

waste water & leachates
3%

insects. 1% 9%

Ascomycota,
96%




Leotiomycetes
Thelebolales
Thelebolaceae

Dysidea fragilis
Demospongiae

New species of Thelebolus
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Thelebolus microsporus MUT 854

1|* Thelebolus mi 113943

MUT 2357

Thelebolus sp. MUT 5281
0.75 . Thelebolus sp. MUT 5300
L Thelebolus stercoreus CBS 375.58

. Thelebolus microcarpus CBS 137501

L Thelebolus polysporus CBS 219.69

05
Aurecbasidium pululans CBS 584.75
e Sclerotinia nivalis KACC 45150
0.1 AT
Bayesian phylogram of the genus Thelebolus based on a combined dataset Thelebolus spongiae

of ITS and beta-tubulin partial sequences.

E. Bovio et al., 2018. FUNGAL SYSTEMATICS AND EVOLUTION, vol. 1, p. 141-167



Elbamycella rosea
gen. et sp. nov.

/ ey Juncigena fruficosae EF 14
160f \Juncigena fruticosae IMI391650 \
o Juncigena adarca JK5548A
1o Marinokulati chaetosa BCRC FU30272 =
éfr. Marinokulati chaetosa BCRC FU30271 .g
Kalejjomyces marinus MD1348 g
1m 19— Fulvocentrum aegyptiacum CY2973 8
! Fulvocentrum clavatisporum LP83 o
moo t Elbamycella rosea MUT 5443 Juncigenaceae g
k Elbamycella rosea MUT 4937 J )
153 moo  -Swampomyoces triseptatus CY2802 @
19 | [Swam omyces armeniacus JK5059C ;
11100 Etheitophora b;;phgrospora JK5397A Etheirophoraceae
Etheitophora unijubata JK5443B n
LEE 41— Falcocladium thailandicum CBS 121717 e
1% a.;s/aa|_|__ Falcocladium turbinatum BCC22055 4 ]
1100 Falcocladium sphaeropedunculatum CBS 111292 E %
Falcocladium multivesciculatum CBS 120386 g5 ?,
i Torpedospora ambl_‘spi_nosa CY9986 § E
4|—T_omedospora ambispinosa MUT 3537
o396t 196 Torpedospora ambispinosa BCC16003 Torpedosporaceae || Torpedosporales
11100 Torpedospora radiata BCC11269
L'__%edospora radiata PP7763
Torpedopora mangrovei NBRC105264
1100 Bionectria pityrodes GJS65-26
Clonostachys rosea GJS90-227
i Fusarium solani GJS89-70 Hypocreales
Trichoderma deliquescens ATCC 208838
Cordyceps militaris NRRL 28021
199 Nimbospora effusa NTOU4018
ﬂ|_|: Nohea umiumi NTOU4006
UL Halosphaeria appendiculata NTOU4004 Microascales
- 1100 Lignincola laevis JK5180A
- 178 Cephalotrichum stemonitis AFTOL 1380 Sordariomycetes
1% Microascus trigonosporus AFTOL 914
Petrila setfera AFTOL 956 Torpedosporales

1198 Hypoxylon fragiforme HKUCC1022 .
1100 |__E Daldinia concentrica ATCC 36659 Xylariales Juncigenaceae
Xylaria hypoxylon fragiforme AFTOL 51

003

Phylogenetic inference of Elbamycella rosea sp. nov. based on combined nrSSU and nrLSU dataset

Poli et al., 2019. MycoKeys, in press.



CONCLUSIONS

The investigation of the marine mycobiota led to the isolation of new
taxa, contributing to deepen our knowledge on fungal biodiversity in
marine environments and to understand their putative ecological role.

All strains have been deposited at the Mycotheca Universitatis
Taurinensis for ex situ conservation.

The preservation of new genetic resources will allow their future
valorisation by Bio-science and Bio-industry.

They could be source of new molecules of pharmaceutical interest
(antibiotics, antivirals, antitumor, etc.).
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